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Question 1 (10 marks) 
The transistors shown in Figure 1 have the following specifications: 
Vt=0.8 V, 𝑘𝑛′ =60 μA/V
2. 
a) Design the width to length ratio of each transistor such that ID=0.5 mA, V1=6 V, V2=2.5 V are 
provided for the circuit. (6 marks) 
b) Determine the change in V1 and V2 if 𝑘𝑛′  increases by 5% (for M1) and decreases by 5% (for 
M2 and M3). (4 marks) 
 
Figure 1. 
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Question 2 (20 marks) 
For the circuit shown in Figure 2, use a transistor equivalent circuit (either π or T model) to 
determine 
a) The overall voltage gain (vo/vsig) (8 marks) 
and 
b) The output resistance. (7 marks) 
For IQ=2 mA, find the values of the parameters mentioned in above (overall voltage gain and 
output resistance) based on the following specifications of the transistor: (5marks) 
Vt=1 V, 𝑘𝑛′ (W/L)=2 mA/V
2 and VA=50 V. 
 
Figure 2. 
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Question 3 (25 marks) 
The transistor of the circuit shown in Figure 3, has the following parameters: 
VCE (sat)=0.2 V, β=100. 
a) Determine RC such that to provide the maximum symmetrical swing for the output voltage 
(vo). (10 marks) 
b) What is the maximum swing value of the output voltage? (8 marks) 
c) What is the maximum swing value of the collector current? (7 marks) 
 
Figure 3. 
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Question 4 (25 marks) 
The transistor of the circuit shown in Figure 4 has β=100 . Answer the following questions: 
a) What is the collector current of the transistor? (8 marks) 
b) What is the input resistance? (Rin) (5 marks) 
c) What is the output resistance? (Rout) (5 marks) 
d) Use the π model of the transistor and determine the overall voltage gain (vo/vsig). (7 marks) 
Note: Ignore the Early voltage. 
 
Figure 4. 
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Question 5 (20 marks) 
The transistor of the circuit shown in Figure 5, has β=100. 
a) Determine the DC bias values of VECQ and ICQ (8 marks) 
b) Use the π model of the transistor and determine the small signal voltage gain (vo/vsig) (12 
marks) 
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VT=25 m     VBE=0.7 V 
